Diazepam enhances the inhibitory action of adenosine on transmission at the frog neuromuscular junction.
The effect of diazepam and its interaction with adenosine on evoked endplate potentials (e.p.p.s) and on twitch tension were investigated in innervated sartorius muscles of the frog. Diazepam (100 microM) reversibly decreased the amplitude of the e.p.p.s and the twitch responses evoked by indirect stimulation, and reversibly increased the resting membrane potential recorded from the endplates. In a concentration (30 microM) virtually devoid of an effect on the e.p.p.s, twitch responses, or resting membrane potential of the muscle fibres, diazepam potentiated the inhibitory action of adenosine on neuromuscular transmission, but not that induced by the stable analogue of adenosine 5'-N-ethylcarboxamide adenosine (NECA), which is not a substrate for the adenosine uptake system. The potentiating effect of diazepam was not observed in the presence of dipyridamole, an adenosine uptake blocker which potentiated the effect of adenosine on neuromuscular transmission. Diazepam shifted to the left the concentration-response curve obtained for adenosine in the presence of the adenosine receptor antagonist 8-phenyltheophylline (8-PT). The results suggest that diazepam acts at the frog neuromuscular junction by increasing the level of adenosine at the junction level; this increase probably results from inhibition in the uptake of the nucleoside.